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tH- , We construct local solutions to eleven-dimensional supcrgravity describing M2- 

branes intersecting and/or ending on M5-brancs, in the near-horizon limit of the M2- 
(-*} brancs. Global solutions describing these theories should have 16 supercharges and 

£f~) ■ asymptotic AdSi x S 7 regions, as well as M5-branes wrapping AdS3 x S 3 subspaccs. 

We construct the local solution describing a stack of an arbitrary number of M5- 
branes with AdS3 x S 3 worldvolume and arbitrary M2-brane charge. Our construction 
provides a mechanism to get around the no-go theorem that rules out the existence 
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of global solutions preserving 16 supercharges interpolating between AdSj x S and 



1 Emails: leon. berdichevsky, batel.dahan@weizmann.ac.il 



2 1 INTRODUCTION AND SUMMARY OF RESULTS 
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1 Introduction and summary of results 

The AdS/CFT correspondence p] EJ [3] has provided a powerful theoretical framework to study 
conformal field theories (CFTs) using classical gravitational physics. Examples of the original 
correspondence [T] are the duality between type IIB string theory on AdS*, x 5 5 and 4d U(N) 
N = 4 SYM, and the duality between M-theory on AdS^ x 5 7 (AdSj x 5 4 ) and the low-energy 
theory on a stack of M2(M5)-branes. The former arises as the near-horizon (or decoupling) limit 
of a stack of D3-branes, while the latter is realized as the decoupling limit of a stack of M2(M5)- 
branes. The low-energy theory on the M2-branes is the recently formulated ABJM theory with 
fc = 1 |], while the low-energy theory on the M5-branes is a 6d (2,0) supcrsymmetric theory 
that is still not fully understood. A systematic approach to construct new dual pairs of theories 
is to consider more complicated brane configurations and take the decoupling limit for one set 
of branes, since many interesting quantum field theories arise as the low-energy limit of branes 
intersecting and ending on other branes (following 0|6]). 

Finding the gravitational solutions describing configurations of branes intersecting other 
branes, or branes ending on other branes, is a challenging problem, which only has a solution in 
some very special cases. Recently, there has been progress in the construction of solutions to type 
IIA [3 M HO] and to type IIB supergravity [TTJ [H H3 [H H3 HI] invariant under 16 super- 
charges that describe configurations of branes intersecting and/or ending on other branes, in the 
near-horizon limit of one set of branes; all the remaining branes remain localized. These solutions 
are relevant for the AdS/CFT correspondence, and therefore it is natural to extend these results 
by searching for gravity solutions dual to configurations of branes intersecting and/or ending on 
other branes in M-thcory, that preserve the same amount of supcrsymmctry. In this paper we 
study this problem for M2-branes intersecting and/or ending on M5-branes, in the near-horizon 
limit of the M2-brancs. 

The intersection with the M5-branes breaks half of the 32 supcrsymmetries of the low-energy 
theory on the M2-branes, and breaks its bosonic 50(3,2) x 50(8) symmetry to 50(2,2) x 
50(4) x 50(4). An important step for the construction of solutions dual to M2-branes intersecting 
and/or ending on M5-branes was taken in [17l [18l QjH [20] , where the general local solution to lid 
supergravity with the isometry 50(2, 2) x 50(4) x 50(4) and invariant under 16 supercharges 
was constructed. The solution is a warped AdS% x S 3 x S 3 space over a Riemann surface £ with 



boundary, and has non-trivial 3-form potential. There is a one parameter family of supergroups 
with 16 supercharges and with SO(2 7 2) x SO {A) x SO (A) bosonic subgroup [20]. Solutions locally 
asymptotic to AdS 7 x S 4 are invariant under OSp(4* |2) <g> 05p(4*|2). Globally regular solutions 
with one asymptotic AdSy x S 4 region were constructed in [21]. These solutions are dual to 
the supersymmetric self-dual string soliton solution of the 6d (2, 0) supersymmetric M5-brane 
worldvolume theory. On the other hand, solutions locally asymptotic to AdSi X S 7 preserve the 
supergroup OSp(4\2 7 R) ® OSp{4\2, R). A class of physically acceptable global solutions with two 
asymptotic AdSi x S 7 regions was obtained in [22], and referred to as the M- Janus solution. 
It consists of a one-parameter family of deformations of AdSi x S 7 which gives a holographic 
realization of a Janus-like defect/interface M2-brane theory. The absence of deformations of 
AdSi x S 7 beyond those of the M- Janus solution was then proven in [53]. It follows that the 
symmetries of these theories imply a no-go theorem: solutions preserving 16 supercharges with 
both AdSi x S 7 and AdSr x S 4 asymptotic regions don't exislQ which seems to be an obstruction 
for the construction of solutions dual to M2-branes intersecting and/or ending on M5-branes. 

The analogy with other cases of branes intersecting and/or ending on other branes in type IIA 
000 [10] and type IIB string theory [UJ [TJJ [T3] [lj [lj [T6] suggests that the lid supergravity 
solutions dual to M2-branes intersecting and/or ending on M5-branes should include singularities 
arising from M5-branes sitting in the background. The simplest global solutions should have two 
AdSi x S 7 regions and one M5-brane singularity for M2-branes intersecting and ending on a single 
stack of M5-branes, or one AdSi x S 7 region with one M5-brane singularity for M2-branes ending 
on a single stack of M5-brancs. General global solutions should have several stacks of M5-branes 
wrapping different 3-spheres, with the stacks localized at different points on the boundary of the 
Riemann surface £. For solutions with only one AdSi x S 7 region, there should be a one-to- 
one mapping between global solutions and supersymmetric boundary conditions for M2-branes 
ending on M5-branes [25] [26] [27] , analogous to the mapping between the global solutions of type 
IIB supergravity found in |13| and boundary conditions for D3-branes ending on 5-branes [5]. 

In the present paper, we find the local description of the M5-brane singularity. Specifically, we 
construct a local solution describing a localized stack of an arbitrary number of M5-branes and 
invariant under the OSp(4|2,R) <g) OSp(4\2,R) supergroup. The M5-branes wrap an AdS 3 x S 3 
subspace and possibly carry M2-brane charge. Our construction provides a mechanism for the 
existence of solutions describing M2-branes intersecting and/or ending on M5-branes, in the near- 
horizon limit of the M2-branes, consistent with the no-go theorem described above. Uplifting 
these local solutions to global ones is still an open problem. 

The rest of the paper is organized as follows: In section 2 we review local solutions to lid 
supergravity invariant under the OSp(4\2,M) <E> OSp(4|2,R) supergroup. We then review two 
global solutions - the AdSi x S 7 solution itself, and the M- Janus solution which has two asymptotic 
AdSi x S 7 regions. In section 3 we show that a local solution can have only one more type of 
singularity besides the singularity describing an AdSi X S 7 asymptotic space. In section 4 we 
show that this other type of singularity describes a stack of an arbitrary number of M5-brancs 
wrapping an AdS% x S 3 subspace and possibly carrying M2-brane charge. We interpret these local 
solutions as describing M2-branes intersecting and/or ending on M5-branes, in the near-horizon 
limit of the M2-branes, and in the region close to the M5-branes. 



2 This two-branch structure for 1/2-BPS solutions with 50(2, 2) X SO(4) X SO (4) isometry was first discovered 
in 1181 . A similar result showing the existence of different branches of 1/2-BPS solutions with the isometry 
SO (4, 2) X SO (3) was found in [24]. 
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2 Review of M-theory solutions with OSp(4|2, R)®05p(4|2, R) 
symmetry 

2.1 lid supergravity with 50(2,2) x 50(4) x 50(4) isometry 

The general solution to lid supergravity with the isometry SO(2,2) x 50(4) x 50(4) that 
preserves 16 supercharges was found in (T9l [20] . The bosonic symmetry requires a space-time 
with the geometry AdS3 x 5f x 5f x E warped over a Riemann surface E with boundary 5E. 
The metric takes the form 

ds 2 = A 2 d4 dS3 + /f d*|« + /|d4i + p 2d 4, (2.i) 

where /i, /2, /3 and /? are real functions on E. The solution has non vanishing 3-form potential 

C 3 = bx&AdSs + ^2W S | + b 3 u> s s, (2.2) 

with the associated conserved 4-form field strength F± = dC% given by 

F A =9i a UAdS 3 A e a + g 2a ^si A e a + j 3a oj S | A e a . (2.3) 

We use the notation CjAds 3 {^Ads 3 ) an d los 3 ( w s 3 ) f° r * ne volume forms on the unit (warped) 
AdSs and 5| 3 respectively, and e a , a = 1, 2 is an orthonormal frame on E. The real functions bi 
and c/i a take values on E and satisfy d a bi = — ffgia- 

2.2 Local solutions to the BPS equations 

In [19] the BPS equations were reduced to a simple partial differential equation (PDE) 

d w G = ^(G + G)d w Hh), (2.4) 

where h is a real, positive harmonic function, G is a complex function and (w, w) are arbitrary 
complex coordinates on E. 

It is sometimes convenient to write h in terms of an holomorphic function H(w) as followt|f| 

h = H(w) + H(w), (2.5) 

and to express G in terms of a real function $ and H 

The expressions simplify if we choose the local coordinate system w = H(w). In terms of H and 
3>, the PDE becomes 

2(H + H)d H dH<!> - d R <!> - d H <5> = 0. (2.7) 

The supergravity fields are expressed in terms of h and G (or equivalently i7 and <!>) and 
depend on the supergroup preserved by the solution. We will focus on solutions invariant under 



3 The analysis in |23| makes use of a slightly different holomorphic function re = 2iH. 



2.3 Global solutions 



OSp(4\2,M.) <X> 0£p(4|2,R), as this is the supergroup preserved by solutions locally asymptotic 
to AdS± x S 7 [22] [23] . In order to write the supergravity fields in a compact form we use the 
notation W 2 — 4|G| 4 + (G — G) 2 . The metric factors are expressed as follows 



(2.8) 



% = fe 2 (|G ^ 1} (2|G| 2 - i(G - G)) 3 , p 6 = |^(|G| 2 - l)^ 2 . 
Similarly, the functions defining the 4-form field strength are given by 

_„ _ 3 3I¥ 2 d m ft 1 + G 2 

c^oi - ; lff i w - 32G( | G | 2 _ x) 16G( | G |2 _ 1)2 J -> 

3 „ _ (G + z)(2|G| 2 +*(G-G)) 2 (2 9) 

~ h _ , 3 _ (G-»)(2|G| 2 -z(G-G)) 2 

— O«>03 — J 3 g3 w — -—j Jto, 

where we defined the vector 

J w = \{GG - 3G 2 + 4GG 3 )d w h + hGd w G. (2.10) 

The functions h and G are constrained by local regularity and boundary conditions. Local 
regularity imposes the constraint 

|G| 2 > 1 for all (w, w) in the interior of E. (2.11) 

On the other hand, the Ricmann surface S has boundaries but the full lid space does not, and 
thus some cycle always has to shrink at the boundary <9£. Therefore, one of the metric factors 
for the 3-spheres should vanish at 9E while the rest of the metric factors should remain finite. 
This condition translate into the constraints 

h = 0, and G = +i or G = -i for all (w, w) in <9E, (2.12) 

except for isolated points. Note that the boundary conditions (|2.12p constrain Kc(H) > 0. 

2.3 Global solutions 

2.3.1 The AdSi x S 7 solution 

The simplest solution to (|2.4[) . subject to the regularity condition (|2.11[) and the boundary 
conditions (|2.12[) . is the maximally symmetric solution AdSi x S 7 [19]. The Riemann sur- 
face E has the topology of the disk and is conveniently parameterized by an infinite strip 
E = {w G C\w = x + iy,x <G R, y <G [0, 7r/2]}. In terms of these coordinates, the functions 
h and G take the following form 

h = 8?/Im (sinh(2 W )) , G = , cosh( ^+_^) ; (2.13) 
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where 77 is a positive constant. 

The boundary is characterized by the vanishing of the harmonic function h = 0, and G = ±i. 
On the lower boundary of the strip, where y = 0, one has G = i, which implies that the radius 
$2 of S| vanishes. On the upper boundary of the strip, where y = ir/2, one has G = —i, which 
implies that the radius fs of S$ vanishes. The corresponding metric is 

ds 2 = t^ 3 cosh 2 (2x)ds 2 AdS3 + Arf^dx 2 + Arj 2 ^ (cos 2 (y)ds 2 S 3 + sm 2 (y)ds 2 S 3 + dy 2 ) . (2.14) 

We can see how the AdS± x S 7 structure arises - the AdS^ combines with the x-coordinate to 
form an AdS^, while the two 3-spheres and the compact y direction form the S 7 . The radii are 
given by i? s r = 2R AdSi = 2r ? 1 / 3 . 

The 4-form field-strength components are 



giw — — 3, 52to — 0, g3 W — 0. 

The non-zero 7-form flux supported by the S 7 is 



/ *F 4 = 2 3 7T 4 ? ? 2 = (27r) 6 iV2 
Js 7 



(2.15) 



(2.16) 



We therefore recover the near-horizon limit of N2 M2-branes. 

2.3.2 The M-Janus solution 

A special class of regular solutions is given by the M- Janus solution jH] . The M- Janus solution 
is a one-parameter deformation of the AdS4 x S 7 solution. Thus, the Riemann surface S has 
the topology of the disk. For future analysis, we choose to characterize the solution by the 
holomorphic function H and the real function $ on E, and to parameterize the disk by the upper 
half-plane E = {u6 C|Im(u) > 0}. The map between the upper half-plane and the infinite strip 
considered above is given by u = tanh(w). In this coordinate system the functions take the form 



H{u) =4ir) 



$(u,u) =-(\ + i) 




H(u) 



1/2 



c.c. 



(2.17) 



|«*-1| 



where 77 is a positive constant and A is the deformation parameter, which can take any real value. 
The maximally symmetric solution is recovered when A = 0. Note that there are two special 
points u = ±1 at which H = 00. These points are located at the boundary of E. We show next 
that near each of these two points the solution asymptotes to an AdS^ x S 7 region. 



Near the AdS^ x S 7 regions 

We now show that at the point u = 1 the geometry is locally asymptotic to AdS^ x S 7 . To do this 
we consider polar coordinates u = re lS — 1 and take the limit r — > 0. In this limit, the functions 



2.3 Global solutions 



h and <£> take the form 

—h ->~ sin(6>) + -r sin(0) + -r 2 sin(20) H r 3 sin(30), 

877 r v ' 4 w 8 16 



^*->-; + G +; 



A-Ia^I + f — + ^A 
16 4 / V 16 4 ' 



+ 



(lis - bs a ) + (tk - s A ) ^f 2 "' 



: cos(0) 



ib^+ll^ 



The associated function G behaves as 



G -^er l ° \ -i - ( - + A ) r sin(0) + 



I_A)co8W + iC-| + iA 



1 sin(0) 



|-^ A ) + (I-s A )™ <2, " + 2i (-| + i A 



The metric factors then have the following asymptotic behavior 



r 3 sin(0) 



A 2 -► ^ 2/3 (T+xW^' /I "► V /3 (l + A 2 ) 1 / 3 cos 2 (f) 

/| -> 4r? 2 / 3 (l + A 2 )V3 sin 2 (f ) , p 2 -> ^(l + A 2 ) 1 ^. 
Upon the change of coordinates 



(2.18) 



(2.19) 



(2.20) 



(1 + A 2 )V2' 

one obtains the canonical AdS± x S 7 metric with radius Rs? = 2i?Ads 4 = 2?y 1 / 3 (l + A 2 ) 1 / 6 . 
To compute the 4- form field strength we need the vector J u . It takes the form 



(2.21) 



■■'it 



-16t?A(1 + A 2 )rsin 3 (6'). 



(2.22) 



Note that the first three orders in the expansion cancel out in J u . The components of the 4-form 
field strength become 



31 
9iu -> r-e 
2 r 



<? 2 „ -► -2A(1 + A 2 ) 1 ' 2 ™" 4 * , 53 « -> i2A(l + \ 2 ) 1/2 re 

The solution carries non-zero 7-form flux through S 7 ~ (5| x S*|) X/ [0, 7r]e 

j ^ UF 4 + ^G 3 A F^j = 2 3 n i n 2 (l + A 2 ) = (2ir) 6 N 2 . 



(2.23) 



(2.24) 



The solution is therefore locally asymptotic to the near-horizon geometry of a stack of N 2 M2- 
branes. 

A similar result holds near the point u = — 1 with the 3-spheres Sf and S 3 interchanged. 
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3 Allowed local singularities 

We reviewed in the last section a one-parameter family of regular solutions, the M- Janus solution, 
and showed that it contains two singularities of the same type in the metric. Near each singu- 
larity there is an AdS^ x S 7 region, the near-horizon geometry of a stack of M2-brancs. These 
singularities are necessarily located at the points at which the function H blows up. We expect 
to find another type of singularity coming from the near-horizon limit of M2-branes intersecting 
and/or ending on M5-branes, which should locally look like an M5-brane, in analogy to what was 
found for the near- horizon limit of D3-branes intersecting and/or ending on 5-branes jlll [T2l [13] . 
We show in this section that this singularity is indeed allowed, and in fact it is the only other 
allowed singularity. 

We are interested in the region where H — > oo. We analyze the local behavior near this point 
using polar coordinates {0 < r < oo,# £ [0,7r]} such that H = oo is mapped to r = 0. Now, 
the function h is real, non-negative and harmonic. Reality and harmonicity imply that it can be 
written in the most general form as the following scries 



E 



sin(n0) „ cos(n6 

0"n, ~ "T An, ~ 



(3.1) 



where a n ,a n are arbitrary real constants. In the given range of 9, only sin(±0) is non-negative 
everywhere. Thus, positivity of h in the interior of £ dictates the following form near r = 



_!— + air sin(0) + 0(r 2 ), 



i e " 

H = -a-x 

2 r 



l c-l ai re i6 + 0(r 2 ), (3.2) 



r l r 2 2 

where a_i > 0, c is a real constant and we used the boundary condition (I2.12[) on h to fix a n = 
for all n. 

The boundary condition (|2.12p on G requires H and $ to have the same degree of singularity 
near r = 0. So, the most general form of $ near r = is 



$ 



f(0) 



g{9) + m{9)r + 0{r 2 



(3.3) 



Substituting the forms of H and $ into the differential equation (|2.7[) , we get 
f{6) = A cos(0) + B, g{6) = A cos(0) + B, 



m(6) = I -C - —B) cos(20) +(d- -^a) cos(0) - -C 
a_i / V 2a_i / 2 



D 



ai 

2a_i" 



A ) x log terms, 



(3.4) 
where A, B, A, B, C, D are integration constants. 

In order to satisfy the boundary condition (|2.12[) on G, we have only two choices: A = 
or 6 = 0. We must also set the coefficient of the logarithmic terms to zero 2a _\D = —a±A. 
Without loss of generality we choose B = since the physical quantity G doesn't contain this 
term. 

The first choice A = corresponds to an asymptotic AdSi x S 7 region as shown in detail in 
sec 12.3.21 In this case the boundary conditions (|2.12|) fix B = — a_i, and the result follows upon 
the identification 



a_i=8?7, ai=2?7, A = 4rj(l + 2\) 



C = -r)(3-4\). 



(3.5) 



In the next section we show that the second choice B = corresponds to a local solution 
describing a stack of M5-branes wrapping an AdS3 x S 3 space and possibly carrying M2-brane 
charge. 

4 M2-branes intersecting and/or ending on M5-branes: Lo- 
cal solutions 



We show in this section that there are local solutions describing a stack of M5-branes wrapping 
an AdSs x Sf subspace, with either i = 1,2, and possibly carrying M2-brane charge. The stack 
is located at H = oo and the local solution is given by the second choice B = in (|3.4[) . If we 
parameterize £ near this point using polar coordinates {0 < r < oo, 9 £ [0, 7r]} such that H = oo 
is mapped to r — 0, the local solution as r — > reads as 



1 



h — >a— sm(8) 
r 



H -> - 
2 



1 

a—e 

r 



$ 



airsin(0), 

-cos(6>) + Acos(6) + Crsm 2 (6) ~ aircos(9), 
r 



aire 



1 



(4.1) 



where we relabeled a_i = a > and used the boundary conditions (|2.12[) to fix A = a. The real 
constants A, C and c are arbitrary. The associated function G behaves as 



G 



A 



sm(6)e- w r + - \e~ w cos(0) + e~ lM \ sin(6»)r 



(4.2) 



and satisfies G = i at the boundary. The corresponding expression for G satisfying the boundary 
condition G = —i is given by the complex conjugate of (J4.2I) . The two boundary conditions 
correspond to different cycles vanishing on the boundary of S; S% for G — i, and S*! for G = —i. 
The regularity condition \G\ > 1 requires A > 0. 
The metric factors take the form 



ft 



1 a A 1 
tf~A^ 



ft 



2 4 



sin 6 (6»), 



ft 



la 6 1 

24 ^ 



A 2 1 



(4.3) 



such that 



ds 2 



1 



2 7/3 ^1/3 r 



;( 



d« 2 

as AdS 3 



4 ds^ 



+ — — A 2 / 3 — dr 2 + 
+ 2*/ 3 r 2 



1 /12/3j„2 
2 4/3 A ^S*' 



(4.4) 



where 



f/.S 



S 1 



rf6» J 



sin 2 (6)ds 2 s3 . 



(4.5) 



The metric (|4.4[) is very similar to an AdSj x S* 4 , and becomes that if one replaces the AdS$ x S 3 in 
parentheses by R 6 . So it is natural to interpret the solution as M5-branes wrapped on AdS^ x S 3 , 
as we verify below. One may wonder if this solution is really AdS^ x 5 4 in disguise, which is 
not possible because of the no-go theorem of [H] that prevents the existence of solutions with 
asymptotic AdSj x S 4 regions preserving the supergroup OSp(4|2,R) <8>OSp(4|2, R). To see that 
indeed this is not the case we perform the change of coordinates r — > ^-e 2r to get 



ds 2 



R S i 



,2r 



d-SAdSs 



4 ds 2 s < 



Adr 2 



ds S i 



(4.6) 
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with R 2 sl = 2 _4 / 3 A 2 / 3 . This should be compared with the AdS-j x S 4 metric in the appropriate 
limit. We write the AdS? metric as an AdS% x S 3 fibration over a "radial" coordinate r 

ds 2 AdS 7 xS 4 = R%a [4cosh 2 (r)ds^ dS3 + 4sinh 2 (r)ds 2 , 3 + 4 dr 2 + ds| 4 ] , (4.7) 

and take the limit r — > oo to get 

d s lds 7 xsi -*■ R S* [ e2r { ds \ds, + da%) + 4 dr 2 + ds 2 4 ] . (4.8) 

This metric differs from the metric (|4.6|) by a relative factor of 4 in ds 2 s3 , showing that (|4.6p is 
not an AdSj x S* 4 space. 

To compute the 4- form field strength we need the vector J u . It takes the form 

J u -> 3Ae- t9 sin 3 (6>)- + 3-e _ie \2A 2 - 4aCcos((9) - iaCsm(6)] sin 3 ((9). (4.9) 

r a 

The components of the 4-form held strength become 

91U - - ^^-^r™ - ^-^rV'e-*" [^ 2 - (^ + aC)cos(0) - z2A 2 sin(2tf)] , 
■3 1 _, e 

- jA e-** t 3 ^ + 12a Ccos(6») + (2 A 2 - 16aC) cos(26>) - i4aCsin(6>) + iA 2 sin(20)] , 

93u -► - "^^l™ 6 ^ + -Tr^JTJTH rl ' 2e ~ l2e [^C cos{6) A 2 cos 2 (6)] . 
2V2 a 1 / 2 r 1 / 2 2 3 y / 2a 3 / 2 A 1 / 2 L v ' v n 

(4.10) 
The 4-form flux through S 4 ~ Sf X/ [0, 7r] e is 

F 4 = 2tt 2 A = (27r) 3 7V 5 . (4.11) 



The form of the metric and the 4-form flux suggest the presence of a stack of N$ M5-branes 
wrapping an AdS% x £3 subspace. A stack of TVs M5-branes wrapping an AdS^ x S% subspace is 
obtained by considering the solution with G — » G. 

The solution carries non-trivial M2-brane charge for C ^ 0. The conserved 7- form flux 
through the non-trivial 7-cycle M7 ~ S 3 x S 4 is given by 

f (*F 4 + ic 3 A F 4 \ = ^~K 4 aC = (2Tr) 6 n 2 . (4.12) 

We interpret this result as the local solution describing M2-branes intersecting and/or ending on 
a stack of N 5 M5-branes, in the near-horizon limit of the M2-branes, and in the region close to 
the M5-branes. This local solution could be part of a global solution dual to M2-branes ending 
on M5-branes, in which n 2 M2-branes end on a specific stack of N 5 M5-branes. But it could 
also be part of a global solution dual to N% M2-branes intersecting and ending on M5-branes, in 
which ri2 of the N2 M2-branes end on a specific stack of N$ M5-branes. If C = 0, there is no 
M2-brane charge on the M5-branes and we interpret this result as M2-branes intersecting a stack 
of N 5 M5-branes. 
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